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Experimental study of mixed aerosol infection with viruses
of ornithosis and influenza has defined practical value and presents
great theoretical interest. In the period of outdbreaks of influenza
therc is the possibility of the appearance of infection mixed with
ornithosis in the first place at bird-processing production lines,
in bird farms, anu aiso in the middie of the population contacting
pigeons and cther birds. Diagnostics and the flow of such mixed
infection, as shown by results of our cxperimenits, have their own
peculiaritics. In the iiterature we did not find data on the study
ol mixed infections with viruses of ornithosis and influenza or
fenoral indications of the stimulating role of the virus of influ-
cnza in mixea infections,

In this report we give data of an experimental study of
mixed infecvion induced in animals in various sequences of infeciion”
w.ih the acrosol of viruses of ornithosis and influenza.

Material and Method

Use wap made of the virus of ornithosis adapted to the lungs
of white mice (the psitiacoois strain Lori) and the virus of in-
fluenza (otrain PR-8 of type A).

Accumulation of the virus of ornithosis in -rguns of the
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experimental arimals was determined by titrating ¢n white means
bty means of infection in the brain (the LDSo was detaermined after
lead and Munch).
The virus of influcnza was determined by the RRH [;éaction
of retarded hcmagglutinatio§7 and also from the infectional %iter
in the lungs of white mice.
Animals were infected with the aerosol in the IVK-2 chamber
(See Note). White mice weighing 7-8 grams each were placed in a
special cariridges guaranteeing the hit of the virus only through
the organs of breathing. :
(/50TE/ The design was developed by I. I. Terskikh, V. M. Lolotov
Bolrtovskiy, and I. V. Kashin (Voprosy virusolosii, 1961, No &,
pages T43-745).)
The virus-containing suspension was dispersed by an atomizer
creating an aerosol, 90 percent of the particles of which had a
diameter of 1-3 microns.
After development of the aerosol cloud, the animals during
an hour were found in the chamber (contact). The relative humidity
in the chamber was around 85 percent, ihe temperature -- 20-21
degrees. The volume of the working chawbers was 220 liters, and the
rate of air supply (in the aerosol) was 30 liters/minute. Full
“"saturation" of the chamber with the contagiocus serosol occuring
in 8 minutes. Under such conditions of the experiment, every mouse
could obtain 0.004 ml of the virus-containing material in the aero- :
sol. Simultaneously studied was mixed infection and monoinfection,
that is, only with the virus of ornithosis and only the virus of
influenza. The criterion of appraisal was the death of the animals,
the dynamics of lesions in the lungs and other organs, established
through histological examination.of sections,

M

Results

Figure 1 gives the total data which show that during simul- .
taneous infection with two viruses, alrcady in 48 hours in the lungs
of white mice the virus of ornithosis was stored in high enough titers,
but significant titers of the virus of ornithosis in the controls
will appear only from the sixth day following infection. In the
use of a still smaller dose of the virus of ornithosis -- 0.1 LD50
== the intense accumulation of this virus in the presence of the
influenza virus more clearly is disclosed (Table 1).

It is necessary to note that in thec case of a dose of virus
of influence of 1 LDsO. which was used for reproduction of the
mixed infection, the’virus of influenza could not be disclosed
with the help of the RRH neither in cases of mixed infection nor
in the controls. By carrying out one passage in the allantoisal
cavity of chick embryos of the suspension of the lungs of white
wice it was alec not possible to reveal the virus of influenza
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with th) help of hemagglutination. Tho latter can be disclosed
by this method oniy in cases whor the influenza infection was

" repreduced with laxge concentrations of virus (100 LD50) or bio-

logicelly in passages in white mice and embryos.
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fg. 1. Dynawmics of accurulation of the virus of
ornithosis in the lungs of white mice in mixed in-
{ection. 1 -- mixed infection; 2 -- controls.
LFGENDs a) 1lg LD..; b) pexiod of observation (in
twenty-four hour-days.

Table 2 gives data on the manifestaiion of the nemaggiutinating
properties of the virus of influenza in the lungs of white mice in
infection with various doses of the serosol of virus.

For & siudy of the role of the virug of influenza in mixed
aerosol infection, one LD_.. of the virus of influenza was stratified
after 48 hours of infection with the virus of ornithosis (Figure 2).

As can be seen from Fig. 2, in spite of later penetration of
the virue of influenza in the cell, accumulation of the virus of
ornithosis in the lungs of waite mice is also stimulated. Thus, if
in the controls the titer of the virus of ornithosis atiains the
greatest value by the 12th day, thun in such mixvd infection ihe
virus is disclosed in signilicunt tiicr already Irom the [ifth
day, that is, cowcewhat later than in siuultancous instroduction. i

Thus, the presence ol tne virus of influoniu as iv wore stide
ulates reproduction of the virus ol ¢.nithosis. 2nu zechenism of
this process is meanwhile vague: wheiher in the boginning tho virus
of influenza renders its damaging action on the cell or whether this
is connected with double virus information. These Questions are
being etudied.
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TARLE 1 , i TABLE 2
Dynamics of Accumulation of  Manifestation of the Hemagglutine
Virus of Ornithosis in Mixed ating Prop~rties of the Virus of
Infection with Minimal Doses Influenze in the lungs of White
of the Virus of Ornithosis =~ Mice in Aerosol Infection with
(0.1 LD O) and the Virus of Various Doses of Virus
Influenga (1 1D.n)
50
THTP DHDYCA ODKNTONA D ACTKNX @Hu'rcpnan | 1 LDw ' 100 LDy
Mnrepnan @ DHXOIDITHX MUDOTHLIX ppeNMcHK ‘ @ sutp 8 PFA .
ppeMent o chph\"@; npH NROEKIHK @
woft nudesiy | JITPYCOM OpHKs - 48 vaco 0 1:640
{g) _Tost 3 aun @ 0 11320
@ ] . a2 0 11640
24 wacay 1,75 i 2,00 5 )ulel'l@ 0 114320
3 aun @ 3,25 1,50 6 » 0 He uccaenonaasn
6 aneci @ .6,00 0 9 » 0 » »
9 » : 5,50 Q 12 » 0 » »
12 » Buwwe 5,50 0 15 » 0 » »
15 » 6,00 0 2 » 0 > »
20 » 7.50 0 0
LEGEND: a)interval of time; b) LEGEND: a) time interval;

titer of the virus of ornithosis b) %iter in RRH; c) did not

in the lungs of surviving animals; investigate; d) hours; e) daya.
¢) in mixed infection; d) in in-

fection with the virus of orni-

thosis; e) hours; f) days; g)

above.
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Fig. 2. Dynamics of accumulation of the virus of ornithosis
in the lungs of white mice in infection with a omall dose of
the acrosol of the virus of influenza (1 LD.,) in 48 hours
after infection with ‘he virus of ornithosigg 1 «= mixed

infection; 2 -- control. LEGEND: a) lg LD ol b) period of
observation (in twenty-four hour days). >

-4 -

R e L 1 . st £, s ¢ U




lMore rapidly and at a higher titer, the accumulation of the virus

of ornithosis induces in anizmala also a graver clinical wanifestation
of infection at high fataliity. lMorphologically, in the lungs a aore
intenco lesion is noted in tre ferm of confivent hemorrhagic pneuwonia.
Specific diagnostics of ornithosis whon mixod with influenza infection
does not present difliculiics, nowcver one i€ not manage to disclose
influenza infeciion. Whether the virus of influenza plays a role only
in the beginning of the process, wnd then its reproduction is sup-
preesed as a result of intence accumuisiion of tnu.virus of ornitho-
gis, or whether we did not succced in Qiscluging small coces in the

. mixture culture -- remains.uncliecz. .

However, the obtained data perwits mexing the IJollowing conclu=-
sion. In the development of & mixed acrosoli infection, the use of
excitants (pneumotropics) with the identical zechanism of peneiration
has value. IHere, the virus of influenza presents delinitec interest.
Thus, the speed of reproduction (in the cell) of ine virus of influ-
enza penetrates significantly faster and is developed in a sensitive
caell, as if preparing it for subsccuent penetration and dovelopment
of the virus of ornithosis. By this it is posaible %o explain the
significant sirengthening of the pathological process in the orgenisa
of animals in mixed infection.

The dynamics of accumulation ol the virus of ornithosis in the
lungs is discloscd and corresponds to tne dynamics of lesions in the
organs of animals (in histological reseaxrch). Thus, in infection
only with the virus of ornithosis (a cose of 0.1 LD5 ), inflazcatory
changes in the lungs of the animals are possible to ge noted by the
third day, the greaiest dissemination of the process -- in seven
days, and then the a: .al recovers. ’
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Figure 3. Titers of the virus 7%

of ornithosis in the organs of white |
mice in mixed infoction (solid line 1
-- mixed infection, cashed line -- $
control). & -- lungs; b -- liver and  ¢J
spleen; ¢ -- blood. LEGEND: A) 5]
lg LD, ~; B) hours; C) days. ;
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In mixed infection, even in 18 hours swelling of the bronchial
epithelium and separate extravasaies are noted. Changes are lacking
in the parenchymatose organs. In 24 hours one may see lesicns of
the small bronchi with exudates, but in pulmonary tissue small foci
of infiltration with polynuclearites is observed. In 30-36 hours,
lesions of the lungs are noted more characteristic for ornithosis,
as well as focal alveolitis and infiltration with polynuclearites.

By the fifth - seventh day, confluent foci of pneumonia are revealed,
especielly in ithe marginal sections. On the basis of & comparative

- 8tudy of the character of lesions in the organs of animals infected

in various sequences with the virus of influenza and of ornithosis,
it is posaible to assume that in the first 18 hours lesions of
pulmecnary tissue is caused by the virus of influenza, and the sub-
sequent development of the process (rapid and graver) -- by the )
dual infection, but mainly by the virus of érmithosis. This is
conf’rmed also by the higher titer of the virus of ornithosis in
the lungs in mixed infection. Iesions of perenchymatose organs
is caused by the virus of ornithosis, tho higher titer of which
is fixed in mixed infection not only in the blood, but also in the
parenchymatose organs, that is, the development of infeotion occurs
on the type of septicemia (Figure 3).

The mechanism of the more active development of ornithosis
in the presonco of the virus of influenze is not quite clear and °
will be studied on isolated cells (culture of tissue) with the
use of the method of immunofluorescence and other methods. However,
the obtained data permits noting theat for reproduction of grave aero-
sol infection combinaton ol excitants with a common mechanism of
penetration and a common %tropism %o tissue is necessary, but which
have different speeds of reproduction. As a result, "etratification®
occurs and the strengthening of the pathological process. Such
interrelations in the development of mixed infection one can manago
to disclose through the use of small, subcontagious doscs of exci-
tants. The definite modical effect will be attained already after
suppressicn of development of one of these excitants, but in early
poriods af%er the infection.

Study of interrelations botween various excitants in 2he
cell and orranxam pregsents the greatest interest and is proaising
for the golution of questions of diapnostics and thurapy of mixed
infoctions. These investigations will hielp to open up the "mech-
anism" of development of mixed infuctions, usually determinin
the heavier {low of disease and no! inf{requently fatal outcomes.

Conclusions
*. In infection with subcontagicus doses of the virus or

influenza and ornithoais (in @erogsol) in- animals, a heavy flow of
nixed infection is observed.
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